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Guideline Status
This is the current release of the guideline.

This guideline updates a previous version: Institute for Clinical Systems Improvement (ICSI). Lipid management in adults. Bloomington (MN):
Institute for Clinical Systems Improvement (ICSI); 2011 Oct. 67 p.

Recommendations

Major Recommendations

Note from the National Guideline Clearinghouse (NGC) and the Institute for Clinical Systems Improvement (ICSI): For a description of what has
changed since the previous version of this guidance, refer to Summary of Changes Report — November 2013 .In
addition, ICSI has made a decision to transition to the Grading of Recommendations Assessment, Development and Evaluation (GRADE) system
as a method of assessing the quality of evidence and writing recommendations.

The recommendations for lipid management in adults are presented in the form of a table with a list of evidence-based recommendations and an
algorithm with 16 components, accompanied by detailed annotations. An algorithmis provided in the original guideline document

at the ICSI Web site for Lipid Management in Adults. Clinical highlights and selected annotations (numbered to
correspond with the algorithm) follow.

Class of evidence (Low Quality, Moderate Quality, High Quality) and strength of recommendation (Weak or Strong) definitions are provided at
the end of the "Major Recommendations" field.

Clinical Highlights

e [nitiate a statin in patients who have established atherosclerotic cardiovascular disease (ASCVD). (Annotation #3, 12)
e Establish lipid goals based onrisk level. (Annotation #3)
e [nstruct patients on healthy lifestyle and adjunctive measures. (Annotation #8, 14)


/Home/Disclaimer?id=47783&contentType=summary&redirect=https://www.icsi.org/_asset/3k2lj6/LipidMgmtSoC.pdf
/Home/Disclaimer?id=47783&contentType=summary&redirect=https://www.icsi.org/_asset/qz5ydq/LipidMgmt.pdf

e Patient adherence with recommended therapy should be reinforced during scheduled follow-up. (Annotations #16)

Lipid Managenent in Adults Algorithm Annotations

1. Patient Has Dyslipidemia, ASCVD or Is at High Risk for Coronary Heart Disease (CHD)
e Secondary causes of abnormal lipid levels should be considered and treated when appropriate.
e Patients with established ASCVD: CHD, peripheral arterial disease (PAD) or stroke presumed of atherosclerotic origin or diabetes.
See Appendix A, "[dentified Secondary Causes and Conditions Associated with Hyperlipidemia," in the original guideline document.

3. Calculate 10-Year Risk for CHD
Recommendation:

e Clinicians should use a quantitative estimate of cardiovascular risk to guide lipid management decision-making for the adult population
[Strong Recommendation, Low Quality Evidence] (Yusufet al., 2004; National Cholesterol Education Program, 2001; Stamler,
Wentworth, & Neaton, 1986).

The National Cholesterol Education Program Adult Treatment Panel I11 (ATP 11II) defines high risk as a net of two or more CHD risk
factors, which leads to more vigorous intervention / Guideline]. 1dentified risk factors are:

e Age 45 years or older for men; age 55 years or older for women. CHD rates are higher in the elderly than in the young, and in men
more than in women of the same age.
e A family history of premature CHD, defined as definite myocardial infarction (MI) or sudden death before age 55 in the father or a
male primary relative, or before age 65 in the mother or a female primary relative
e Currently smoking
e Hypertension, defined as blood pressure greater than 140/90 mm Hg (confirmed by measurement on several occasions) or current
use of any antihypertensive medication
e Low high density lipoprotein (HDL) cholesterol level (less than 40 mg/dL)
A cardiac risk calculator based on the Framingham study can be accessed through the following Web site:
http//cvdrisk.nhlbi.nih.gov/calculator.asp

Obesity and physical inactivity are not listed as risk factors, but should be considered as targets for intervention. Obesity operates through
other risk factors (hypertension, hyperlipidemia, decreased HDL-cholesterol, and diabetes mellitus).

IfHDL~cholesterol is 60 mg/dL or higher, one risk factor may be subtracted, because high HDL-cholesterol levels decrease CHD risk.
(For exanple, if a patient has three risk factors but his or her HDL-cholesterol level is 60 mg/dL or higher, one risk factor is subtracted,
leaving a total of two risk factors.)

High-sensitivity C-reactive protein (CRP) may have an independent value as a predictor of cardiovascular disease risk and independent
value in identifying patients with normal lipids who could benefit from treatment.

8. Reinforce Healthy Lifestyle
Recommendations:

¢ Clinicians should advise patients who are overweight to reduce their caloric intake to achieve weight loss /Strong Recommendation,
High Quality Evidence] (National Cholesterol Education Program Expert Panel, 2002; Stefanick et al., 1998; Schuler et al., 1992;
Ornish et al., 1990).
¢ Clinicians should advise a patient to follow a dietary pattern that emphasizes fruits, vegetables, plantoids, fish, nuts and legumes
[Strong Recommendation, High Quality Evidence] (Stefanick et al., 1998; Schuler et al., 1992; Omish et al., 1990).
e Clinicians should advise a patient to follow a diet low in saturated and trans fats, and added sugars; and high in soluble fiber, with
consideration given to adding 2 grans of plant sterol/stanol /Strong Recommendation, Moderate Quality Evidence] (Grundy,
2005; Gylling, Rahakrishan, & Miettinen, 1997; Miettinen et al., 1995; Gylling & Miettinen, 1994; Vanhanen et al., 1993).
Diet and exercise are the cornerstones of treatment for asymptomatic patients with dyslipidemia. Patients with an elevated low density
lipoprotein (LDL)-cholesterol level should begin the Therapeutic Lifestyle Changes program and an individualized program of regular
exercise. A diet low in saturated and trans fats, and added sugars; and high in soluble fiber, with consideration given to adding 2 grams of
plant sterol/stanol is recommended.

e Patients who are overweight should be advised to reduce their calorie intake to achieve weight loss.
e Patients should follow the diet and exercise program for a reasonable amount of time to determine whether their LDL-cholesterol
level is lowered to the target range. For many asynptomatic patients, a diet and exercise programis sufficient.
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Lifestyle modifications include diet; aerobic exercise; weight management; smoking cessation; evaluation of alcohol consumption; and a
nutritional supplement containing sitostanol ester, a saturated derivative of a plant seed oil (eicosapentaenoic acid and docosahexaenoic acid
[EPA-DHAY)). The addition of 2 grams of plant sterol/stanol can effectively lower LDL. To avoid unintended toxic effects from vitamins,
patients should be cautioned not to exceed recommended doses.

Vitamin E supplements should not be used. Studies have shown no benefit in preventing clinical outcomes, and smaller studies suggest a
blunting of the benefit from antidyslipidemic medications on HDL-cholesterol and angiographic progression of vascular disease.

Refer to the original guideline document for the more detailed discussion on diet, acrobic exercise, weight management, smoking cessation,
evaluation of alcohol consumption, sterol and stanol ester nutritional supplement, fish oil (EPA-DHA), and omega-3 fatty acids.

Additional information can be found in the NGC summary of the ICSI guideline Healthy lifestyles.

Consider Statin Treatment

The use of statin therapy may be considered based on the patient's risk factors. The severity of the dyslipidemia increases the benefit of
prescribing a statin. Shared decision-making and a full discussion of the risks and benefits of medication and patient preferences should be
included before starting any medications.

Additional information on the ICSI Shared Decision-Making Model can be found on the ICST Web site

Initiate Statin Treatment
Recommendations:

e (linicians should initiate statin therapy regardless of LDL, in patients with established ASCVD [Strong Recommendation, High
Quality Evidence] (Cannon et al., 2004; Heart Protection Study Collaborative Group, 2002; Shepherd et al., 2002; LaRosa, He,
& Vupputuri, 1999; The Long- Term Intervention with Pravastatin in Ischaemic Disease (LIPID) Study Group, 1998; Goldberg et al.,
1998; "Randomised trial of cholesterol lowering," 1994).

e (Clinicians should mitiate statin therapy in patients whose LDL is greater than 100 and have a 10-year CHD risk >10% or diabetes
[Strong Recommendation, High Quality Evidence] (Taylor et al., 2013; Cholesterol Treatment Trialists Collaborators, 2012;
Sever et al., 2003; Shepherd et al., 2002; Heart Protection Study Collaborative Group, 2002; Pignone, Phillips, & Mulrow, 2000;
Downs et al., 1998; Frick et al.,, 1987; Shepherd et al., 1995; Lipid Research Clinics Program, 1984).

e Combination therapy should be initiated only on an individual basis, as no studies have shown a benefit to use at this time, and some
studies have shown an increased risk of harm over statin monotherapy /Strong Recommendation, Moderate Quality Evidence]
(HPS2-THRIVE Collaborative 2013; Sharma et al., 2009).

The decision to begin drug therapy must be based on a clinical discussion with the patient in which the evidence-based outcome data,
possible side effects, and cost are weighed.

Additional information on the ICSI Shared Decision-Making Model can be found on the ICST Web site

No primary prevention studies have addressed pharmacologic lipid treatment in persons at low risk for CHD, and there is no evidence to
support drug treatment in this population. In particular, the incidence of CHD in men under 40 and premenopausal women is very low, and
drug treatment in these groups is discouraged.

The LDL threshold for drug therapy is consistent with ATP-II1. However, in particular cases, drug therapy may be considered at LDL
thresholds 30 mg/dL lower than noted in Annotation boxes #4-5 in the original guideline docurment.

Please refer to Tables 7 and 8 in the original guideline document for "Absolute Risk Reduction and Number Needed to Treat [NNT] with
Pharmacologic Lipid Lowering" and "Primary Prevention for CHD," respectively.

Statin Therapy Management

Patients with risk factors for coronary heart disease but no history of disease who receive lipid-lowering therapy are likely to experience a
decreased risk of coronary heart disease.

Patients with a history of coronary disease (including unstable angina and acute myocardial infarction) often benefit from treatment with a
statin. Studies have consistently shown a decrease i risk of death from coronary heart disease.

Thus, for care of patients with established ASCVD, or whose 10-year CHD risk >10% or who have diabetes, the use of statin therapy is
recommended.
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e For shorter half-life drugs, bedtime or evening dose of statin is more effective (fluvastatin, lovastatin, pravastatin, simvastatin) for
higher cholesterol synthesis.
¢ Dosage adjustments should not be made more often than every four weeks after a fasting lipid panel.
¢ Please consult manufacturer's product label insert, Physician's Desk Reference (PDR), etc., for full prescribing information.
Monotherapy

Reducing LDL-cholesterol (LDL-C) levels is the primary approach to lowering risk of CHD in both primary and secondary prevention. In
somme patients, triglycerides may be elevated along with LDL-C, so reducing triglycerides and increasing HDL-cholesterol (HDL-C) may
also be desirable. Selection of drug therapy is dependent on several factors including lipoprotein levels and percent reduction needed to
attain goal; concurrent drug therapies that could increase the risk of side effects occurring with specific lipid-lowering drugs; and presence of
other medical disorders that may affect drug metabolism, increase risk of'side effects or be adversely affected by a specific lipid-lowering

drug

Statins are the drugs of choice for lowering LDL-C and aggressive treatment with statins should be pursued. Seven statins are available:
atorvastatin, fluvastatin, lovastatin, pravastatin, rosuvastatin, simvastatin, pitavastatin.

Statins also have a modest effect on reducing triglycerides and increasing HDL-C. Several studies with clinical endpoints support use of
statins in primary and secondary prevention.

Ifa patient is intolerant to a statin, clinicians are encouraged to have the patient try the other statins before ruling themall out. This is
especially important in secondary prevention. In the Heart Protection Study, there was no significant difference between the simvastatin 40
mg and placebo groups in the number of patients with elevations of serum transaminases or unexplained muscle aches or weakness.

Safety Considerations in Prescribing Statins in Primary Care Settings
DO

e Check baseline renal function prior to initiating statin therapy.

e (Check alanine ammotransferase (ALT) or aspartate amnotransferase (AST) levels prior to prescribing a statin and as clinically
indicated after initiation.

e (Consider the potential for drug-drug interactions when prescribing statins.

e Be alert for patient characteristics that may increase the risk for myopathy during statin therapy, such as advanced age (particularly
elderly women), renal or liver impairment, diabetes with evidence of hepatic fatty changes, hypothyroidism, drugs of abuse
(amphetamines, phencyclidine, heroin, cocaine), surgery, trauma, ischemia-reperfusion, debilitated status, excessive alcohol intake
and heavy exercise.

¢ Provide patient education regarding recognition and reporting of symptoms of myopathy during statin therapy.

e Counsel patients to discontinue statin therapy during a short course of a macrolide or ketolide antibiotic (e.g., azithromycin,
clarithromycin, erythromycin or telithromycin).

e Suspect myopathy when a statin-treated patient complains of unexplained, generalized muscle pain, tenderness or weakness. Joint
pain, nocturnal leg cramps or localized pain are not symptoms of myopathy.

e Check creatine kinase (CK) levels when a patient reports symptoms of myopathy.

e [fCK levels are abnormal and less than five times upper limit of normal, repeat measurement in one week.

e [fCK levels are elevated to five times upper limit of normal or greater, discontinue statin therapy and monitor serum CK levels.

e Assess for signs of dehydration or renal compromise in patients with myopathy.

e Consider the differences in pharmacokinetic profiles among statins, particularly in patients requiring long-term therapy with drugs that
are CYP3A4 substrates, mhibitors or both.

DON'T

e Prescribe statin-fibrate combination therapy in patients with the following conditions: impaired liver or renal fimction (creatinine level
greater than 2.0 mg/dL), cyclosporine or tacrolimus therapy, long-term macrolide antibiotic therapy or azole antifungal therapy,
advanced age (greater than 70 years), skeletal muscle conditions.

Refer to the original guideline document for information on statin treatment in chronic kidney disease and patients on hemodialysis.

Statin Safety and the Muscle
Myalgia

Myalgia is defined as pain or soreness and/or weakness in skeletal muscles in the absence of serum creatinine elevation. Symptomms of



myalgia are quite variable and include cramping, pain, aches, tenderness, soreness, stiffness, heaviness, and weakness either at rest or only
during physical exertion. Muscle cramping at night only is not likely statin related.

Myopathy
Myopathy is defined as complaints of myalgia, plus elevation in serum CK greater than 10 times the upper limit of normal (ULN).
The U.S. Food and Drug Administration (FDA) has updated the recommendations for prescribing statins to limit the risk of myopathy.

e Simvastatin 80 mg dose is limited to patients who have been taking an 80 mg dose for greater than 12 consecutive months without
evidence of myopathy.

e Some drugs are metabolized through the same pathways that statins follow and when taken concurrently with statins, can increase
both the amount of statin in the blood and the risk of myopathy. The manufacturer's product labeling insert should be consulted for
specific dosing guidelines.

Rhabdomyolysis

Rhabdomyolysis is defined as CK elevation >10,000 U/L, in accord with the definition currently used by the FDA, regardless of whether
the patient has experienced a change in renal function, because such a CK level places the patient at high risk for acute renal failure. A
second component is CK >10x the ULN with worsening renal fimction and/or a requirement for medical intervention with intravenous
hydration therapy, along with myalgia.

Refer to the original guideline document for information about the incidence of muscle symptomns.
Recommendations Regarding Statin Safety and Muscle Symptoms

1. Muscle symptons or increased CK due to statin therapy is rare. Rule out other causes including increased physical activity, trauma,
falls, accidents, seizure, shaking chills, hypothyroidism, infections, carbon monoxide poisoning, polymyositis, dermatomyositis,
polymyalgia rheumatica, alcohol abuse and drug abuse (cocaine, amphetamines, heroin or phencyclidine [PCP]).

2. Baseline pretreatment CK levels are not necessary; however, they can be considered in high-risk patients. Risk factors for muscle
toxicity include advanced age and frailty, small body frame, deteriorating renal function, infection, untreated hypothyroidism,
mteracting drugs, perioperative patients and alcohol abuse.

3. Itis not necessary to measure CK levels in asymptomatic patients during treatment. Marked increases are rare and usually related to
physical exertion or other causes.

4. Patient education regarding the muscle symptomns to watch for and report is essential for all patients taking statins.

5. Measure CK levels in symptomatic patients to help decide whether to continue therapy or alter dose.

6. Discontinue statin in patients with intolerable muscle symptons with or without CK elevation when other etiologies are ruled out.
Once asymptomatic, resume the same or different statin at the same or lower dose. Recurrence of symptoms with multiple statins and
doses requires initiation of other lipid-altering therapy.

Patient counseling regarding intensification of therapeutic lifestyle changes (reduced intake of trans fat, saturated fats and cholesterol,
increased physical activity, and weight control) should be an integral part of management in all patients with statin-associated
intolerable muscle symptomns.

7. Ifpatient is asymptomatic or has tolerable muscle complaints but CK less than 10x the ULN, continue statin at same or lower dose
while monitoring symptoms.

8. Ifpatient develops rhabdomyolysis (CK greater than 10,000 IU/L or CK greater than 10x the ULN with elevation in serum
creatinine, OR requiring intravenous [IV] hydration therapy), stop statin. Hospitalization may be required. Once recovered, the risk
versus benefit of therapy should be carefully reconsidered.

Patients Unable to Use Statin Therapy

Myalgias are common in patients with statins; however, the cause and effect relationship is unclear. The work group recommends trying
other statins or lowering the dose. Consider a 10- to 14-day vacation from statins and see if the myalgia symptoms abate as a diagnostic
maneuver. The evidence is inconclusive at this time for treating myalgia with vitamin D and coenzyme Q.

Ifpatients are ntolerant to a statin, clinicians are encouraged to have the patient try the other statins in reduced doses before ruling out all
statins.

Ifpatients are unable to take a statin, then bile-acid sequestrants, niacin, fibric acid derivatives or fibrates, and ezetimibe are available.



Other Medications

Niacin

Niacin should not be used in combination therapy with a statin, as two major trials have shown increased side effects without any reduction
in cardiovascular outcomes. Niacin may be considered as monotherapy in patients who can't tolerate a statin or fibrate.

Niacin is available in crystalline (immediate-release) and SR (sustained release) preparations and is available over the counter. The ER
(extended-release) preparation niacin is a prescription drug,

Efficacy

Monotherapy — in the Coronary Drug Project, a large-scale secondary prevention trial, crystalline niacin 3 grams/day reduced mortality
11% over placebo.

It exerts favorable effects on all lipids and lipoproteins, good for mixed hyperlipidemia.

Crystalline niacin reduces triglycerides 20% to 40%, increases HDL-C 15% to 35%, and decreases LDL-C 6% to 25%.
Extended-release niacin reduces triglycerides 11% to 35%, increases HDL-C 15% to 26%, and decreases LDL-C 9% to 17%.
Sustained-release niacin reduces triglycerides 10% to 40%, increases HDL-C 5% to 15% and decreases LDL-C 6% to 50% (but
this latter effect may be due to hepatic toxicity).

Safety

Flushing and pruritus of face and upper trunk are common and may be alleviated with pre-treatment of aspirin. Tolerance usually
develops and patients are more accepting if they know what to expect. With crystalline niacin, flush and pruritus usually occur within
30 minutes and are gone in about that time. Flushing is reduced with SR niacin, but it still occurs.

Liver toxicity may be associated with niacin. Risk appears greater with SR niacin, and appears dose related (most occurring with
doses of 2 grams/day or higher). Hepatotoxicity has occurred when patients switched from crystalline niacin to a SR form without a
decrease in dose. Patients who are asymptomatic with only elevations in transaminases (to three times the upper limit of normal) may
respond to dose reduction. If transaminases exceed three times the upper limit of normal or patients are symptomatic (e.g., nausea,
vomiting, diarrhea, anorexia, fatigue and/or jaundice), niacin should be discontinued. With discontinuation, symptons decline within
two weeks and lab abnormalities should resolve within one to four months. In a long-term (59 weeks) study of niacin in an extended-
release, median dose of 2 grams/day, less than 1% of participants with normal serum transammnases at baseline had elevations greater
than three times the upper limit of normal.

Gastrointestinal (GI) complaints (nausea and abdominal pain) are more common with SR niacin; this can be minimized by taking with
meals. Activation of peptic ulcer has occurred, so history of peptic ulcer is a relative contraindication.

Uric acid may be slightly increased. Rarely, this may lead to acute gouty arthritis.

Serum glucose concentrations may be increased with higher doses (greater than 3 grams/day), especially in patients with type 11
diabetes or glucose intolerance. Glucose monitoring is critical for use of niacin in these patients. Some adjustment in their
hypoglycemic therapy may be needed. However, data from the Arterial Disease Multiple Intervention Trial (ADMIT) indicate that
niacin can usually be safely used in patients with diabetes. Niacin use in patients with diabetes resulted in a small but significant change
mn HbAlc levels 0f 0.3% versus placebo.

Combination with a statin may increase risk of myopathy.

Gemfibrozil, Fenofibrate, and Fenofibrate Micronized

Efficacy

Prior to initiating a fibric acid, lifestyle therapies should be intensified for moderately elevated triglycerides. These include reduction of
liquid sugar, all refined starches and saturated fat; increase moderate intensity exercise; and weight reduction.

With fibric acids, triglycerides are reduced 30% to 50%, HDL-C increases 10% to 20%. Total cholesterol is only modestly reduced
5% to 20% i patients without elevated triglycerides. Effect on LDL-C is variable: fenofibrate may lower LDL-C more than
gemfibrozil, but it is less effective than statins (dependent on baseline triglyceride level).

Good for severe hypertriglyceridemia (triglycerides >500 mg/dL) in patients at risk for pancreatitis and for prevention of CHD (not
proven for fenofibrate) when patient has an abnormal lipid triad of depressed HDL-C, elevated LDL~C and elevated triglycerides.
May be particularly useful in diabetics with mixed hyperlipidemia and for patients with dysbetalipoproteinemia. The combination of
simvastatin and fenofibrates did not reduce fatal or non-fatal cardiovascular events as compared to simvastatin alone i patients with
type 2 diabetes in the ACCORD lipid trial.

The VA-HIT trial utilizing gemfibrozil showed a 22% reduction in CHD death and non-fatal MI in patients with documented CHD
and low HDL-C as their primary lipid abnormality.



Safety

Myositis has occurred rarely in patients on monotherapy with fibric acids. Risk of myopathy and possibly rhabdomyolysis appears
increased when taken with statins, particularly with gemfibrozl in combination with statins.

There may be a potential difference in risk of myopathy between gemfibrozil and fenofibrate when combined with statins. Gemfibrozil
is contraindicated in coordination with simvastatin. Combination therapy with lovastatin and rosuvastatin should be avoided.
Fenofibrate had no effect on plasma levels of rosuvastatin. Generally, fenofibrate may be used in combination with statins if the
benefits outweigh the risk.

Cholelithiasis and cholecystitis can occur (0.3% to 1% incidence) due to increased cholesterol excreted in the bile. Fibric acids are
contraindicated in patients with pre-existing gallbladder disease.

Use with caution in patients with a history of liver disease. Fibric acids are contraindicated in patients with hepatic impairment,
including primary biliary cirrhosis, or in severe renal impairment.

Hematologic adverse reactions are rare.

Warfarin's anticoagulant effect may be potentiated; international normalized ratio (INR) should be monitored closely at the initiation of
a fibric acid, with dose changes, and with discontinuing a fibric acid.

Ezetimibe

Efficacy

Long-term effects on cardiovascular morbidity and mortality are unknown.
LDL-C lowered about 18%.

Additive LDL-C reduction when used in combination with statins.

FDA approved ezetimibe with fenofibrate.

Safety

Short-term tolerability is similar to placebo. Long-term safety is unknown.

Not recommended for use in patients with moderate to severe hepatic impairment based on Child-Pugh score. The area under the
curve (AUC) of ezetimibe increased fourfold i patients with moderate hepatic impairment (Child-Pugh score 7 to 9).
Co-admmistration with cyclosporine increased ezetimibe blood level 12-fold in one renal transplant patient. Patients on cyclosporine
and ezetimibe should be monitored carefully.

Cholestyramine co-administration decreased the mean AUC of total ezetimibe by 55%. Ezetimibe should be given two hours before
or four hours after bile-acid sequestrants.

Bile- Acid Sequestrants

Efficacy

In the Lipid Research Clinics Coronary Primary Prevention Trial (LRD-CPPT), a 19% reduction in risk of fatal and non-fatal MI was
seen in patients taking cholestyramine 24 g/day. In those patients who didn't take 24 g/day, a linear relationship was seen with
reduction in CH risk corresponding to cholestyramine dose and reduction in LDL-C.

LDL-C lowered 15% to 30% (dose dependent).

Triglycerides may increase 15% — should not be used as sole therapy if triglycerides are greater than 200 mg/dL and should not be
used at all if triglycerides are greater than 400 mg/dL.

Effects apparent within one week and maximum at two to three weeks.

Useful for patients with moderately elevated LDL-C.

Good for combination therapy.

LDL-~C reductions enhanced with low doses.

Most potent with statin.

Safety

Not systemically absorbed — side effects limited to GI tract.

Patients who have phenylketonuria (PKU) should know that Questran® Lite, Prevalite®, and flavored colestipol powder contain
aspartame. Regular Questran® and unflavored colestipol powder and tablets do not.

Drug interactions are minimized by taking other medications one hour before the sequestrant or four hours after.

The net effect of combination with warfarin is unpredictable. Cholestyramine decreases the absorption of warfarin and may reduce
warfarin's half-life by interfering with enterohepatic circulation. Vitamin K absorption may also be reduced,; thus, the net effect on
coagulation is hard to predict. Colestipol and colesevelam have been reported not to interact with warfarin, and thus may be safer
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agents. Separating these agents by at least four hours from warfarin and close monitoring of INR is recommended.
e While not contraindicated in pregnancy and lactation, consideration must be given to potential adverse effects on the baby because of
impaired maternal absorption of nutrients and vitamins.
Please consult manufacturer's product labeling insert or PDR for full prescribing information.

Combination Therapy

Studies of combination therapy have failed to show any benefit beyond statin monotherapy. Combination therapy should only be considered
on an individual basis; attention to the additional cost, complexity and risk for side effects argue against routine use until further studies
indicate what groups of patients might benefit.

As national lipid guidelines have focused on specific LDL goals, it has become common practice to adjust medication therapy, including
using combinations of medications, to achieve these goals. Common combinations include statin-fibrate, statin-niacin and statin-ezetimibe.

A systematic review of combination therapy for dyslipidemia concluded that the limited evidence available suggests that combinations of
lipid-lowering agents do not improve clinical outcomes more than statin monotherapy.

Refer to the original guideline document for additional information on common combinations.

Initiate Fibrate Treatment
Management of Elevated Triglycerides and/or Low HDL

Patients with primarily triglyceride elevation and normal or moderately elevated cholesterol are candidates for treatment if there is evidence
of cholesterol-rich very low density lipoprotein (VLDL) and intermediate density lipoprotein (IDL) particles, typically found in patients with
triglyceride levels between 200 and 499 mg/dL and occasionally between 500 and 1,000 mg/dL. If triglycerides are greater than 500,
fibrates become first-line therapy. The clinician may wish to consider the use of statin therapy. This is especially true if there is a strong family
history of CHD and dyslipidemia, such as familial combined hyperlipidemia, or if the patient has evidence of atherosclerotic disease.
Treatiment can also be supported in diabetics with or without low HDL~cholesterol. Shared decision-making and a full discussion of the

risks and benefits of medication and patient preferences should be included before starting any medications.

Patients with very high triglycerides (greater than 1,000 mg/dL) are at increased risk of hepatomegaly, splenomegaly, hepatic steatosis and
pancreatitis, and are candidates for dietary and drug therapy. Patients with fasting triglycerides less than 1,000 mg/dL are at less immediate
risk of pancreatitis. After ruling out or controlling for secondary causes (e.g., diabetes mellitus, hypothyroidism, chronic renal failure, alcohol
abuse, hormone replacement therapy and/or oral contraceptives), the National Institutes of Health recommend dietary measures for initial
management of borderline and high triglycerides (please see Appendix A, "Identified Secondary Causes and Conditions Associated with
Hyperlipidemia," in the original guideline document for additional secondary causes). If dietary and lifestyle modification (weight reduction if
needed, decrease in alcohol, increase physical activity, smoking cessation) does not lower triglycerides to desired level, then drug therapy is
indicated.

Uncontrolled glucose levels in patients with diabetes mellitus contribute to hypertriglyceridemia. Glucose levels in patients with diabetes
should be under control to bring triglyceride levels under control.

When triglycerides are over 400 mg/dL, the LDL-cholesterol cannot be calculated and a direct measure of LDL, where available, is
preferred. Although the LDL-cholesterol can be calculated when the triglycerides are moderately elevated (200-400 mg/dL), keep in mind
that the LDL-cholesterol may be underestimated due to the Friedenwald equation.

LDL-cholesterol = Total cholesterol minus HDL~cholesterol minus (triglyceride divided by 5).

Non-HDL-cholesterol becomes a secondary target when triglycerides are 200-499. The non-HDL target is 30 mg/dL higher than the LDL
target.

Non-HDL-cholesterol = total cholesterol minus HDL-cholesterol.

Laboratory Monitoring in 3 to 12 months
Obtain a fasting lipid panel or lipid panel with direct LDL and transaminase as indicated (or see drug insert or drug companion).

Ongoing Care with Yearly Follow-Up
Adherence and Lifestyle Modifications

Poor adherence can limit the effectiveness of therapies. Some factors associated with poor adherence are number of drugs, complexity and



frequency of drug administration, adverse side effects, asymptomatic conditions, cost and psychosocial problemns.

Suggested ways to improve adherence include asking about compliance in a non-threatening way at each visit; simplification of the drug
regimen (frequency and complexity); reminder systems; drug-count devices; pill minders; involverment of family or friends; a health care team
approach including nurses, dietitians, pharmacists and educators, in addition to physicians; written instructions; and educating the patient
about the medications, including potential adverse effects, importance of therapy, realistic goals, necessity of liftlong treatment, and

importance of continued attention to non-pharmacologic therapy (i.e., diet, exercise).

Refer to the original guideline document for more information on how to understand the patient's perspective on compliance.

Laboratory Monitoring

Coronary risk status and a lipid profile should be obtained at least annually.

Definitions:

Quality of Evidence and Strength of Recommendations

Category = Quality Definitions

High Further research is very

Quality unlikely to change

Evidence = confidence in the estimate
of effect.

Moderate = Further research is likely to

Quality have an important impact

Evidence = on confidence in the
estimate of effect and may
change the estimate.

Low Further research is very

Quality likely to have an important

Evidence = impact on confidence in the
estimate of effect and is
likely to change. The
estimate or any estimate of
effect is very uncertain.

Clinical Algorithm(s)

Strong Recommendation

The work group is confident that the
desirable effects of adhering to this
recommendation outweigh the
undesirable effects. This is a strong
recommendation for or against. This
applies to most patients.

The work group is confident that the
benefits outweigh the risks, but
recognizes that the evidence has
limitations. Further evidence may
impact this recommendation. This is
a recommendation that likely applies
to most patients.

The work group feels that the
evidence consistently indicates the
benefit of this action outweighs the
harms. This recommendation might
change when higher quality evidence

becomes available.

Weak Recommendation

The work group recognizes that the evidence, though of
high quality, shows a balance between estimates of harims
and benefits. The best action will depend on local
circumnstances, patient values or preferences.

The work group recognizes that there is a balance
between harms and benefit, based on moderate quality
evidence, or that there is uncertainty about the estimates
of the harns and benefits of the proposed intervention
that may be affected by new evidence. Alternative
approaches will likely be better for some patients under
some circunstances.

The work group recognizes that there is significant
uncertainty about the best estimates of benefits and
harms.

A detailed and annotated algorithm titled "Lipid Management in Adults" is provided in the original guideline document

Scope

Disease/Condition(s)

¢ Dyslipidemia
e Atherosclerotic cardiovascular disease (ASCVD)
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Guideline Category
Evaluation

Management

Prevention

Risk Assessment

Treatment

Clinical Specialty
Cardiology

Endocrinology

Family Practice

Internal Medicine

Nutrition

Preventive Medicine

Intended Users
Advanced Practice Nurses
Allied Health Personnel
Dietitians

Health Care Providers
Health Plans

Hospitals

Managed Care Organizations
Nurses

Physician Assistants

Physicians

Guideline Objective(s)

e To increase the percentage of patients with: (a) established atherosclerotic cardiovascular disease (ASCVD): coronary heart disease
(CHD), peripheral arterial disease (PAD), or stroke presumed of atherosclerotic origin, or (b) a 10-year risk for CHD >10%, or (c)
diabetes who are on a statin OR have low density lipoprotein (LDL) <100 m/dL within a 12-month period

e To increase the percentage of patients with established ASCVD or 10-year CHD risk >10% or diabetes and on lipid-lowering medication
who receive regular follow-up care for lipid disorder

e To increase the percentage of patients with established ASCVD or 10-year CHD risk >10% or diabetes and on lipid-lowering therapy who
remain on the medication therapy



Target Population

Adults age 20 and older who are dyslipidemic

Interventions and Practices Considered

1. Calculation of 10-year risk for coronary heart disease (CHD), including use of a cardiac risk calculator
2. Healthy lifestyle

e Reduce caloric intake

¢ Diet and exercise program

¢ Smoking cessation

e Light to moderate alcohol consumption

¢ Fish oil and omega-3 fatty acids
3. Statin treatment

e Safety considerations

¢ Statin monotherapy

¢ Combination therapy with niacin, fibrates, ezetimibe, bile-acid sequestrants
4. Niacin monotherapy
5. Fibrate treatment
6. Follow-up

e Assessment of adherence to therapy

e [aboratory monitoring

Major Outcomes Considered

e Fatal and nonfatal myocardial infarction (MI)

e Lipoprotein measures, including triglyceride concentrations, high density lipoprotein (HDL) cholesterol, total cholesterol, and low density
lipoprotein (LDL) cholesterol

e Safety, efficacy, cost, and side effects of drugs

Methodology

Methods Used to Collect/Select the Evidence

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence

A consistent and defined process is used for literature search and review for the development and revision of Institute for Clinical Systems
Improvement (ICSI) guidelines. The literature search for this guideline consisted of systematic reviews (tier I), randomized control trials and meta-
analyses (tier II). Literature search terns for the current revision of this document include lipids, hypercholesterolemia, LDL, HDL, statin therapy
and risk assessment from April 2011 through July 2013 in PubMed. Limitations were human data only and English language publications.

Number of Source Documents

Not stated

Methods Used to Assess the Quality and Strength of the Evidence

Weighting According to a Rating Scheme (Scheme Given)



Rating Scheme for the Strength of the Evidence

Quality of Evidence and Strength of Recommendations

Category
High
Quality
Evidence

Moderate

Quality
Evidence

Quality
Evidence

Quality Definitions

Further research is very
unlikely to change
confidence in the estimate
of effect.

Further research is likely to
have an important impact
on confidence in the
estimate of effect and may
change the estimate.

Further research is very
likely to have an important
impact on confidence in the
estimate of effect and is
likely to change. The
estimate or any estimate of
effect is very uncertain.

Strong Recommendation

The work group is confident that the
desirable effects of adhering to this
recommendation outweigh the
undesirable effects. This is a strong
recommendation for or against. This
applies to most patients.

The work group is confident that the
benefits outweigh the risks, but
recognizes that the evidence has
limitations. Further evidence may
impact this recommendation. This is
a recommendation that likely applies
to most patients.

The work group feels that the
evidence consistently indicates the
benefit of this action outweighs the
harms. This recommendation might
change when higher quality evidence

becomes available.

Methods Used to Analyze the Evidence

Review of Published Meta- Analyses

Systematic Review

Weak Recommendation

The work group recognizes that the evidence, though of
high quality, shows a balance between estimates of harns
and benefits. The best action will depend on local
circumstances, patient values or preferences.

The work group recognizes that there is a balance
between harms and benefits, based on moderate quality
evidence, or that there is uncertainty about the estimates
of the harms and benefits of the proposed intervention
that may be affected by new evidence. Alternative
approaches will likely be better for some patients under
some circunstances.

The work group recognizes that there is significant
uncertainty about the best estimates of benefits and
harns.

Description of the Methods Used to Analyze the Evidence

Not stated

Methods Used to Formulate the Recommendations

Expert Consensus

Description of Methods Used to Formulate the Recommendations

New Guideline Development Process

A work group consisting of 6 to 12 members that includes physicians, nurses, pharmacists, other healthcare professionals relevant to the topic, and
an Institute for Clinical Systems Improvement (ICSI) staff facilitator develops each document. Ordinarily, one of the physicians will be the leader.
Most work group members are recruited from ICSI member organizations, but if there is expertise not represented by ICSI members, 1 or 2

members may be recruited from medical groups, hospitals, or other organizations that are not members of ICSI. Patients on occasion are invited to

serve on work groups.



The work group will meet for seven to eight three-hour meetings to develop the guideline. A literature search and review is performed and the
work group members, under the coordination of the ICSI staff facilitator, develop the algorithm and write the annotations and footnotes and
literature citations.

Once the final draft copy of the guideline is developed, the guideline goes to the ICSI members for critical review.

Revision Process of Existing Guidelines

ICSI scientific documents are revised every 12 to 24 months as indicated by changes in clinical practice and literature. For documents that are
revised on a 24-month schedule, ICSI checks with the work group on an annual basis to determine if there have been changes in the literature
significant enough to cause the document to be revised earlier or later than scheduled. For yearly reviewed documents, ICSI checks with every
work group 6 months before the scheduled revision to determine if there have been changes in the literature significant enough to cause the
document to be revised earlier than scheduled.

Literature Search

ICSI staff, working with the work group to identify any new pertinent clinical trials, systematic reviews, or regulatory statements and other
professional guidelines, conduct a literature search.

Revision

The work group will meet for 1 to 2 three-hour meetings to review the literature, respond to member organization comments, and revise the
document as appropriate.

A second review by members is indicated if there are changes or additions to the document that would be unfamiliar or unacceptable to member
organizations. Ifa review by members is not needed, the document goes to the appropriate steering committee for approval according to the
criteria outlined in the "Description of Method of Guideline Validation" field.

Rating Scheme for the Strength of the Recommendations

See the "Rating Scheme for the Strength of the Evidence" field.

Cost Analysis

A formal cost analysis was not performed and published cost analyses were not reviewed.

Method of Guideline Validation

Internal Peer Review

Description of Method of Guideline Validation

Critical Review Process

The purpose of critical review is to provide an opportunity for the clinicians in the member groups to review the science behind the
recommendations and focus on the content of the guideline. Critical review also provides an opportunity for clinicians in each group to come to
consensus on feedback they wish to give the work group and to consider changes needed across systems in their organization to implement the
guideline.

All member organizations are expected to respond to critical review guidelines. Critical review of guidelines is a criterion for continued membership
within the Institute for Clinical Systems Improvement (ICSI).

After the critical review period, the guideline work group reconvenes to review the comments and make changes as appropriate. The work group
prepares a written response to all comments.

Document Approval



Each document is approved by the Committee for Evidence-Based Practice (CEBP).
The committee will review and approve each guideline/protocol, based on the following criteria:

e The aim(s) of the document is clearly and specifically described.

e The need for and importance of the document is clearly stated.

e The work group included individuals from all relevant professional groups and had the needed expertise.

e Patient views and preferences were sought and included.

e The work group has responded to all feedback and criticisms reasonably.

¢ Potential conflicts of interest were disclosed and do not detract from the quality of the document.

¢ Systematic methods were used to search for the evidence to assure completeness and currency.

e Health benefits, side effects, risks and patient preferences have been considered in formulating recommendations.

e The link between the recommendation and supporting evidence is clear.

e Where the evidence has not been well established, recommendations based on community practice or expert opinion are clearly identified.
e Recommendations are specific and unambiguous.

¢ Different options for clinical management are clearly presented.

¢ (Clinical highlights and recommendations are easily identifiable.

¢ [mplementation recommendations identify key strategies for sealth care systems to support implementation of the document.
e The document is supported with practical and useful tools to ease clinician implementation.

e Where local resource availability may vary, alternative recommendations are clear.

e Suggested measures are clear and useful for quality/process improvement efforts.

Once the document has been approved, it is posted on the ICSI Web site and released to members for use.
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Type of Evidence Supporting the Recommendations

The type of supporting evidence is identified and graded for selected recommendations (see the "Major Recommendations” field).

Benefits/Harms of Implementing the Guideline Recommendations
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Potential Benefits

Appropriate management of lipids in adults

Potential Harms

e Side effects of statins include myalgia, myopathy, rhabdomyolysis. Incidence of muscle symptoms or signs is the most prevalent and
important adverse effect of statin therapy. The occurrence of serious muscle toxicity with currently marketed statins is rare. (See also "Safety
Considerations in Prescribing Statins in Primary Care Settings" section in the original guideline document for information on safety concerns
when using statin therapy.)

¢ Bile acid sequestrants are not systemically absorbed, so effects limited to gastrointestinal (GI) tract. Patients who have phenylketonuria
(PKU) should know that Questran® Lite, Prevalite®, and flavored colestipol powder contain aspartame. Drug interactions are minimized
by taking other medications one hour before the sequestrant or four hours after. Cholestyramine decreases the absorption of warfarin and
may reduce warfarin's half-life by interfering with enterohepatic circulation. Vitamin K absorption may also be reduced. While not
contraindicated in pregnancy and lactation, consideration must be given to potential adverse effects on the baby because of impaired
maternal absorption of nutrients and vitamins.

¢ Side effects of extended release niacin include hot flashes, flushing, GI symptons, increased uric acid, increased glucose and increased risk
of developing diabetes. The HPS-2-THRIVE trial identified infection and bleeding (GI and intracranial) as side effects not demonstrated n
earlier studies. Serious adverse effects included new onset diabetes, infection, bleeding and a trend toward increased heart failure. Liver
toxicity may be associated with niacin. GI complaints (nausea and abdominal pain) are more common with sustained-release (SR) niacin;
this can be minimized by taking with meals.

e Side effects of gemfibrozil, fenofibrate and fenofibrate micronized include cholelithiasis and cholecystitis due to increased cholesterol
excreted in the bile. Use with caution in patients with a history of liver disease. Rarely hematologic adverse reactions and myositis may
occur. Risk of myopathy and possibly rhabdomyolysis appears increased when taken with statins, particularly with gemfibrozil in
combination with statins. Warfarin's anticoagulant effect may be potentiated; international normalized ratio (INR) should be monitored
closely and the initiation of a fibric acid, with dose changes, and with discontinuing a fibric acid.

¢ [ong-term safety of ezetimibe is unknown. Not recommended for use in patients with moderate to severe hepatic impairment based on
Child-Pugh score. Patients on cyclosporine and ezetimibe should be monitored carefully. Ezetimibe should be given two hours before or
four hours after bile-acid sequestrants.

e Combination therapy should be initiated only on an individual basis, as no studies have shown a benefit to use at this time, and some studies
have shown an increased risk of harm over statin monotherapy.

See the "Safety" section under each drug in the original guideline document for more nformation.

Contraindications

Contraindications

e Statin-fibrate combination therapy should not be prescribed in patients with the following conditions: impaired liver or renal function
(creatinine level greater than 2.0 mg/dL), cyclosporine or tacrolimus therapy, long-term macrolide antibiotic therapy or azole antifingal
therapy, advanced age (greater than 70 years), skeletal muscle conditions.

e Activation of peptic ulcer has occurred, so history of peptic ulcer is a relative contraindication to niacin.

¢ Fibric acids are contraindicated in patients with pre-existing gallbladder disease; hepatic impairment, including primary biliary cirrhosis; or in
severe renal impairment. Gemfibrozil is contraindicated in coordination with simvastatin, combination therapy with lovastatin and rosuvastatin
should be avoided.

e Pregnant and nursing women and young children should avoid shark, swordfish, king mackerel and tilefish. These contain high levels of
mercury. Albacore tuna has more mercury than canned light tuna. Albacore tuna should be limited to no more than 6 ounces per week.

Qualifying Statements
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¢ The information contained in this Institute for Clinical Systems Improvement (ICSI) Health Care Guideline is intended primarily for health
professionals and other expert audiences.

e This ICSI Health Care Guideline should not be construed as medical advice or medical opinion related to any specific facts or
circumstances. Patients and families are urged to consult a health care professional regarding their own situation and any specific medical
questions they may have. In addition, they should seek assistance froma health care professional in interpreting this ICSI Health Care
Guideline and applying it in their individual case.

e This ICSI Health Care Guideline is designed to assist clinicians by providing an analytical framework for the evaluation and treatment of
patients, and is not intended either to replace a clinician's judgment or to establish a protocol for all patients with a particular condition.

Implementation of the Guideline

Description of Implementation Strategy

Once a guideline is approved for general implementation, a medical group can choose to concentrate on the implementation of that guideline. When
four or more groups choose the same guideline to implement and they wish to collaborate with others, they may form an action group.

In the action group, each medical group sets specific goals they plan to achieve in improving patient care based on the particular guideline(s). Each
medical group shares its experiences and supporting measurement results within the action group. This sharing facilitates a collaborative learning
environment. Action group learnings are also documented and shared with interested medical groups within the collaborative.

Currently, action groups may focus on one guideline or a set of guidelines such as hypertension, lipid treatment, and tobacco cessation.

Detailed measurement strategies are presented in the original guideline document to help close the gap between clinical practice and the guideline
recommendations. Summaries of the measures are provided in the National Quality Measures Clearinghouse (NQMC).

[mplementation Recommendation Highlights

Effective implementation strategies are required for improving the uptake and the use of clinical practice guidelines. The complexities associated
with guideline implementation and adherences are vast. Opportunities for implementation partnership exist on the patient level, the care team level,
the organization level and/or the market/policy level

Implementation research can be described as the scientific study of methods to promote the systematic uptake of proven clinical treatments,
practices, organizational and management interventions into practice work flows aimed at improving health. In this context, implementation science
includes the study of influences on patient, health care, clinician, care teams and organizational behavior in either health care or population settings.

Using available research to work toward an implementation approach for the Institute for Clinical Systens Improvement (ICSI) Lipid Management
in Adults guideline, the following taxonomy compiled by the guideline work group is a framework to engage partnerships in the implementation of
the guideline within your current organizational infrastructure.

Implementation Taxonomy Strategies

Audit and Feedback
Education
Technology
Affordability

Care Coordination
Leadership

S A

The literature recognizes that there is individuality that exists among the users of guidelines (clinician, patient, care teans, health systens,
community/policy), and it supports that there are common implementation action themes present among all users. The work group wanted to
recognize the individuality of the guideline user while presenting a consistent method to implement the guideline within the context of each
organization's infrastructure. The actionable taxonomy provided the crosswalk for users, and the implementation taxonomy categories provide a
framework for implementing the guideline. Each category offers strategies specific to the guideline algorithm, aims and measures for use within your
organization's current infrastructure. Through the use of the implementation taxonomy strategies, the work group offers a tactical approach to
implementing the guideline. The guideline user selects (or customizes) the number of implementation strategies to be used based on what best meets



your organization's infrastructure. The implementation matrix tool provided is offered to help systens of care work toward effective and consistent
implementation strategies of the ICSI Lipid Management in Adults guideline.

Implementation Tools
Clinical Algorithm
Quality Measures

Quick Reference Guides/Physician Guides

For information about availability, see the Availability of Companion Documents and Patient Resources fields below.

Related NQMC Measures

Lipid management in adults: percentage of patients with established atherosclerotic cardiovascular disease (ASCVD), or a 10-year risk for CHD
greater than or equal to 10%, or diabetes, who are on a statin or have LDL less than 100 ml/dL within a 12-month period.

Lipid management in adults: percentage of patients with established atherosclerotic cardiovascular disease (ASCVD), or 10-year CHD risk
greater than or equal to 10%, or diabetes and on lipid-lowering medication who have a fasting lipid panel within 24 months of medication
prescription.

Lipid management in adults: percentage of patients with established ASCVD, or a 10-year CHD risk greater than or equal to 10%, or diabetes on
lipid-lowering medication and most recent LDL greater than 100 mg/dL, who are prescribed a maximal recommended dose of a potent statin
(such as simvastatin, pitavastatin, rosuvastatin or atorvastatin).

Lipid management in adults: percentage of patients with established ASCVD, or 10-year CHD risk greater than or equal to 10%, or diabetes and
on lipid-lowering therapy who remain on lipid-lowering pharmacotherapy 12 months after therapy was prescribed.
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Staying Healthy
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Effectiveness
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